MAPPING STRATEGIES TO MANAGE FOREST RESOURCES IN INDIA
Deepak Shah * Introduction :
Forests occupy a pre-eminent position in our country's economy since they not only influence the agricultural and industrial development but also help in soil and water conservation. In broader terms, Indian forests as elsewhere provide two major functions, one for protective purposes and other for production of products and services. Infact, it was during the second and third five-year plans when due to frequent natural hazards like floods and draughts, our agricultural surplus fell short of the target that the importance of forests management and land use in the country's economy was realized (Chowdhury and Basu, 1967) . Thereafter, in every successive five-year plans a considerable emphasis was placed on their consolidation, improvement of degraded forests, establishment of economic plantation of fast growing trees and improvement of communication. The schemes undertaken by the Government during these plans mainly related to forest conservation and protection, forest research, forest education and preservation of wild life. Modern systems of intensive forest management were also adopted. However, the mounting burden of growing population had not only led to widespread shift of forest land for agricultural cultivation but also over exploitation of forest resources (Das, 1983; Marothia, 1989; Singh and Singh 2000) . Although various forest laws were enacted from time to time to curb reckless felling of trees, forest related offences such as encroachment of forest land are still seen.
Infact, Indian forests account for a number of products such as timber, firewood, bamboo, gum, resin, tanning material, medicinal herbs, grass, bidi leaves, etc. and provide an important base for industrial development and employment. In 1950s and 1960s many research workers found firewood as highly ubiquitous fuel for the Indian economy (Redman and Chandras, 1967; Dhawan and Satyanarayan, 1967) . However, in due course of time, the importance of firewood gradually * Faculty Member, Gokhale Institute of Politics and Economics (Deemed to be a University), Pune 411004 (Maharashtra) The author is indebted to the anonymous referee of the Journal for his helpful valuable suggestions and critical comments. declined, especially when other substitutes for energy needs, like LPG, of the rural and urban households were found out. The scenario of late has completely changed and now efforts are made to maintain a proper balance between the conflicting interests of ecological balance and production of forestry products. Maharashtra is also known to have shown considerable decline in its revenue receipts from state forestry, especially in more recent times. These facts have prompted us to have an insight into the management of forest resources in the state of Maharashtra, especially during the past decade and a half.
Data Base and Methodology :
Data used for this study were collected from various secondary sources.
Time series data for fifteen years (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) In this study, exponential trend equations have been fitted to the time series data obtained for various parameters from various sources in order to compute compound rates of growth that were also tested for their significance by the student 't' statistics 1 . Further, with a view to understand growth performance of various parameters better and in order to capture year to year fluctuation in the same, an index of instability as suggested by Coppock and subsequently used by Mitra and Shah (1998) was also incorporated in the analysis, which appeared to have taken care of the trend component in the time series data.
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An attempt has also been made in this study to estimate the effect of various factors on changes in forest revenue for the state of Maharashtra. The following model has been considered for this purpose:
where, REV. = revenue receipts per square kilometre of forest area (in Rs.) TFA = total forest area in square kilometre LFA = labour employed (mandays) per square kilometre of forest area CWFA= total coupes worked per '000' square kilometre of forest area EFA = expenditure incurred in harvesting of forest produce per square kilometre of forest area (in Rs.)
The study is divided into three sections. The first section provides an insight into the changing structure in various forest related indicators of Maharashtra. The second section evaluates the distribution of forest area in Maharashtra, the outturn of various major and minor forest produce and income and expenditure pattern on state forestry. It also evaluates some other aspects like working of forest labourer's co-operative societies, extent of social forestry, afforestation , etc. The third section examines the implications of the functional analysis along with inferences and policy implications of the study.
SECTION I Forest Related Indicators of Maharashtra :
Maharashtra accounts for about 7.30 per cent of the total forest area of India. However, a significant increase in afforested area in the state is certainly a welcome development.
SECTION II

Distribution of Forest Area in Maharashtra :
In the state of Maharashtra, while reserved forest account for 64 per cent of the total forest area, the shares of protected and unclassed forest are about 24 per cent and 9 per cent, respectively. The forest area in the state is distributed among 11 forest circles and 7 wild life divisions.
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Information regarding growth and instabilities in the distribution of forest area among various controlling agencies are provided in Table 2 . An evaluation of Table 2 clearly shows a marginal decline in forest area cover under the purview of forest and revenue departments during the period between 1980/81 and 1993/94. Although Table 2 also shows a marginal increase in total forest area cover in the state, this increase in forest area has been due mainly to a sharp increase in area transferred to Forest Development Corporation of Maharashtra (FDCM) during the given period of time. This is also evident from instability index, which show a very high fluctuation in rate of growth in area transferred to FDCM.
Outturn of Major and Minor Forest Produce in Maharashtra :
The trends regarding outturn of major and minor forest produce show interesting results which are provided in Table 3 . Between 1980/81 and 1993/94, the outturn of major forest produce declined considerably in the state of Maharashtra.
Infact, timber and firewood are by far the two major forest produce which have shown a declining trend in their outturn in quantity as well as in value terms, especially after the late eighties period. The decline in outturn of firewood has been more sharp as compared to timber, especially after the late eighties period when a ban on felling of trees in certain parts of the state was imposed. Further, the decline in outturn of forest produce harvested by Forest Labourer's Co-operative Society (FLCS) has been more sharp as compared to the produce harvested by Forest Department (FD) and right and privilege holders. The index of instability also reveal very wide fluctuation in rates of decline in major forest produce harvested by FLCS as compared to produce harvested by other agencies, both in quantity and value terms.
The most interesting feature emerging out from Table 3 is the sharp increase in outturn of minor forest produce. The reason for the increase in outturn of minor forest produce could be not only due to increase in volume and prices but also due to certain policy changes in favour of harvesting of minor forest produce. It is to be noted that of late government policies discourage harvesting of major forest produce and at the same time encourage harvesting of minor forest produce. This is also evident from the fact that during the given period of time there has been sharp increase in outturn of minor forest produce in the face of very slow growth in outturn of major forest produce ( Table 3 ) . Thus, decline in outturn of major forest produce, especially during the period between late eighties and early nineties, has been more than compensated by an increase in the outturn of minor forest produce. 7 Further, the major reason for the sharp rise in total outturn of minor forest produce could be traced in the steep rise in outturn of tendu leaves (bidi leaves), especially after the late eighties period. This is mainly due to certain policy changes with regard to sale of tendu leaves. The other minor forest produce which have shown considerable rates of growth over time are bamboo, gum and moha. In general, while outturn of major forest produce has grown by less than 2 per cent a year during the period between 1980/81 and 1993/94, the growth in outturn of minor forest produce turns out to be as high as nearly 20 per cent a year during the same period.
There could be several implications for the increasing trend in outturn of minor forest produce. One of the major implications could be that the exploitation of these produce had increased, especially when there was a ban on harvesting of major forest produce. It is to be noted that of late forest conservation and bio-diversity issues have acquired newer dimensions. Therefore, management of minor forest produce as a viable alternative to major forest produce has begun to attract attention.
More importantly, a realization has already emerged to shift focus on high value minor forest produce like tendu leaves, bambo, etc., whose harvesting could meet the objective of revenue generation for the forestry sector without affecting forest conservation measures.
Compositional Changes in Forest Revenue and Expenditure in Maharashtra :
The trends in forest revenue and total expenditure on forest related activities show statistically significant increases (Table1). However, such trends do not reveal the sources that have contributed to this increase in forest revenue or the activities that have led to the increase in forest expenditure. In this section an attempt is made to evaluate the compositional changes in forest revenue and expenditure in Maharashtra during the period between 1980/81 and 1993/94. The results are brought out in Table 4 .
It is to be noted that while timber accounted for the maximum share in total net forest revenue of the state during the early-and the late eighties period, the scenario was completely changed during the early nineties when the major contributors to the net forest revenue of the state were bidi leaves (tendu leaves), timber and bamboo. The share of revenue receipts from the sale of timber and firewood was found to decline at the rate of 1.39 per cent and 8.50 per cent a year during the period between 1980/81 and 1993/94. On the other hand, the increase in share of revenue receipts from the sale of bidi leaves was as high as newly 10 per cent a year during the same period. Another interesting feature was the marked decline in share of receipts from FDCM in total net forest revenue of the state; the decline being to the tune of about 24 per cent a year during the given period of time.
It deserves mention here that the main source of revenue receipts of the FDCM was from harvesting of major forest produce from the Western Ghat Region.
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The ban on felling of trees in this region, therefore, largely affected the business of FDCM.
As a result, revenue receipts from FDCM declined sharply during the given period of time.
As for expenditure, the major forest expenditure activities turned out to be administration and forest protection, harvesting of forest produce, natural and artificial regeneration and plantation, FDCM loans and payments, and expenses on various programmes such as DPAP, Western Ghat Development, etc. During the given period of time, there was considerable increase in expenditure on forest protection and administration, afforestation and soil conservation, wild life management and natural and artificial regeneration and plantation. However, the expenditure on harvesting of forest produce was found to decline sharply so much so that there was about 4 per cent decline in share of this activity in total forest expenses during the given period of time.
The possible reason for the rise in expenditure on certain forest related activities like forest protection, afforestation, soil conservation, wild life management and nature conservation, etc. could be due to changes in government policies in favour of these activities. In fact, the increase in expenditure on these forest related activities was noticed only after the late eighties period when the government had not only banned felling of trees in certain parts of the state but also encouraged the above activities with a view to maintain ecological balance in the state. As a result of this, there has been continuous increase in expenditure on the aforementioned forest related activities since the late eighties.
Thus, the exorbitant cost of protection and preservation of forest resources could be considered as a matter of concern, especially when there is deficit in revenue receipts from state forests, particularly during the more recent times.
Afforestation Under Various Activities :
Afforested area in the sate of Maharashtra has increased considerably during the past decade and a half 9 (Appendix 3). Afforestation is carried out under plan scheme and also under various development programme. Under plan scheme, plantation of teak, bamboo, and mixed species are undertaken. It is to be noted that major afforestation in the state is carried out under employment guarantee scheme, followed by plan scheme and also under Western Ghat Development Programme.
Working of FLCS :
The ban on felling of trees in the state has clearly affected the working of 
Employment Opportunities in Forestry Operations :
Forests provide considerable employment opportunities to a large section of adivasi and backward class population residing in forest tracts. An attempt, therefore, has been made to evaluate the extent of human labour absorption during various forest related operations, especially during the period between early eighties and the early nineties. These estimates are brought out in Table 5 .
A critical evaluation of Table 5 revealed a sharp increase in total human lobour absorption in forestry operations during the period between early-and the late eighties with a marginal decline in the same after the late eighties period. However, the period gone by was seen to be marked with some major changes, especially in terms of extent of human labour absorption during various operations. In due course of time while labour employment in exploitation of forest produce declined sharply, a steady increase in extent of human labour absorption was also noticed in improvement, organization and extension activity. In fact, improvement, organization and extension is a group of activities that include direction and forest administration, nature conservation, forest development, plantation, afforestation, and also forest labour welfare. The reason for decline in labour force engaged in harvesting of forest produce was mainly due to ban on felling of trees which came into effect during the late eighties. As pointed out earlier, this displaced labour was provided employment not only in various other forest related activities but also under Employment Guarantee Scheme ( EGS ). As a result, labour absorption under EGS scheme rose sharply during the given period of time. However, the point that merits attention is that despite sharp decline in labour employment in harvesting of forest produce, total labour absorption in various forest related operations kept increasing in course of time. This clearly shows the extent to which employment opportunities in forest related operations are generated and sustained in the state of Maharashtra.
Social Forestry in Maharashtra :
In broader terms, social forestry implies growing trees on private, community, or government non-forest land primarily for meeting the local community's basic needs of fuel wood, small wood, and fodder and for providing a supplementary source of income to tree growers and the rural poor ( Singh, 2000 ) .
In the state of Maharashtra, the main objectives of social forestry are : (i) to cater to the needs of rural poor, especially in terms of their needs of fuel wood, small timber, grass, fruits etc., and thus reduce pressure on forest land, (ii) to reduce the rate of deforestation, and (iii) to increase rural employment. In order to achieve these Most of the above programmes are still in their implementation phase in Maharashtra. Therefore, at this stage it may not be possible to evaluate the contribution of these programmes towards management of forest resources.
However, there are numerous studies that have dealt with the impact evaluation of government managed social forestry projects ( e.g., SIDA, 1987; Behal, 1990; CIDE, 1990; USAID, 1990; Venkateswaran, 1995 ) . All these studies have come out with some general conclusions regarding social forestry in India. Among various components of social forestry, farm forestry has been cited as the most popular with big farmers emerging as the main beneficiaries of such forestry. Creation of employment opportunities has also been cited as one of the other positive feature of social forestry. Nevertheless, these studies have also found that the approach of social forestry is more physical target -oriented with very little emphasis on community participation and sociological aspects.
SECTION III
Determinants of Forest Revenue :
In order to estimate the effect of factors on total forest revenue of Figures in parentheses show the standard errors of regression coefficients. ***, ** and * indicate significance of regression coefficients at one, five and ten per cent level of probability, respectively.
The independent variables explained 75 per cent variation in forest revenue.
Except area under forest, all the variables are statistically significant and D-W show no first order auto correlation of the errors. The results indicate that higher use of labour, number of coupes worked and expenditure on harvesting of produce will lead to increase in total forest revenue of Maharashtra. Because of very slow growth in forest area, the response coefficient of this factor is noticed to be insignificant.
Policy Implications :
In order to maintain ecological balance and conserve its forest resources, the Government of Maharashtra has initiated various measures and programmes.
Although the measures adopted in more recent times have resulted in an increase in Of late, afforestation of the waste and unproductive lands has acquired new dimension and importance (Yadav, 1980; Chaturvedi, 1985) . Unfortunately, the waste and other fallow land in the state are increasing over time. Earlier, afforestation on waste lands of village panchayats was stressed by Joshi and Agnihotri (1983) . Efforts, therefore, should be made to bring these lands under forest cover of the state. In brief, a more realistic and egalitarian approach should be adopted by the Government that should not only include forest conservation but also meeting the increasing demands of forest resources. In order to achieve this objective, such policy initiatives should be adopted that mainly aim at maintaining protective forests for the preservation of soil erosion, floods, land slips, controlling water supply and retaining sub-soil water, and preserving wild life for scenic beauty and recreation; maintaining a minimum area of high forests to supply commercial timber for constructional purposes, maintaining wood lands for the supply of much needed fuel wood; and reorganizing forests with the deliberate objective of establishing and developing a number of highly profitable industries (Mamoria, 1967) .
End Notes
1. The equation fitted to analyse the trend is semi-log exponential form y = e A + B t Log y = A + B * t The compound growth rates (r) = (e B -1) x 100 were tested for their significance by the student 't' statistics.
2. According to Coppock, the annual instability index equals the anti-log of the square root of the logarithmic variance. The series is given in algebraic form as follows : 2 1 1 V log = log X t+1 -log X t -N-1 (log X t+1 -log X t ) N-1
Where, N = Number of years ; X = Value of the parameter m= Mean value of the logarithmic first difference 3. The barren and uncultivated land in the state was estimated to be 1728 thousand hectares during triennium ending 1982/83 and 1713 thousand hectares during triennium ending 1996/97. Land put to non-agricultural uses was estimated to be 994 thousand hectares during triennium ending 1982/83 and 1238 thousand hectares during triennium ending 1996/97. The estimated figures for the permanent pastures and other grazing land were 1586 thousand hectares during triennium ending 1982/83 and 1358 thousand hectares during triennium ending 1996/97. The current and other fallow lands in the state were estimated to be 858 thousand hectares and 802 thousand hectares during triennium ending 1982/83 and 1036 thousand hectares and 1106 thousand hectares during triennium ending 1996/97.
4. As per Government directives issued on dated 07.06.1988 there was a ban on felling of trees (i) from certain area like Western Ghat Region, etc.
(ii) the forest area with less than 0.4 density, and (iii) in the forest area for which the period of working plan is over.
5. While during the early-and the late eighties the revenue receipts from state forestry was more than expenditure, the scenario was seen to reverse during the early nineties when expenditure on forestry exceeded revenue receipts from state forestry.
6. The total territorial circle include 11 forest circles in Maharashtra namely, Thane, Nasik, Dhule, Pune, Kolhapur, Aurangabad, Amravati, Yavatmal, Nagpur, North Chandrapur and South Chandrapur. Among these circles, North and South Chandrapur, Nagpur and Yavatmal put together account for more than 50 per cent of the total forest area of the state. Various Wild Life Divisions (WLD) of the state include Thane WLD, Pune WLD, Nagpur WLD, Chandrapur WLD, Borivali National Part, Project Tiger, Paratwade, and Tadoba National Park, Chandrapur.
7. While during the early eighties, the shares of major and minor forest produce in total outturn of forest produce harvested were 81.44 per cent and 18.56 per cent, respectively, the scenario was seen to change during the early nineties when contribution of minor forest produce alone was 54.71 per cent to the total outturn of forest produce harvested.
8. The FDCM Limited is a company which came into being on 16 Feb., 1974 under the Indian Companies Act. All the shares of this company are owned by the Government of Maharashtra. The major objective of the FDCM is to undertake various activities like plantations of economically important species like teak, bamboo, khair semal and such other suitable species, export, import, processing and distribution of forest produce, trees, crops, natural products and agricultural and silvicultural cash crops, and also to carry out business as manufacturers of and dealers in plywood, pulpwood, matchwood, wood blocks for flooring and other activities like manufacture of boxes, windows, doors, furniture and articles of all description wholly or partly made from wood or forest produce, etc.
9. The afforested area in the state of Maharashtra has increased from 25.44 thousand hectares during the early eighties to 67.47 thousand hectares in the early nineties. The afforestation carried out under employment guarantee scheme was found to be as high as 60-70 per cent of the total afforested area in the state.
10. Harvesting of major and minor forest produce is undertaken through agencies such as Forest Department and purchasers which include private contractors and FLCS. The agency of forest contractors has been stopped from exploiting the forest area ever since 1981/82.
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